INTRODUCTION
Measurements on the electrical conductivity at 25°C. of sodium and potassium gualacolates in guaiacol, which was nearly saturated with water, were reported in this journal some years ago? From these measurements values of the limiting equivalent conductances and of the ionization constants were obtained for these salts. The calculations involved the simultaneous solution of three equations; namely, a cubic conductance equation, a quadratic mass law equation, and a logarithmic activity coefficient equation. The mathematical treatment used had been described by Fuoss and Kraus. 2 A simpler treatment was subsequently published by Fuoss, 3 and the author 4 published a simplification of the method of computation, by replacing the cubic conductance equation with a quadratic.
A recomputation of our data on the conductance of sodium and potassium gualacolates by this improved method leads to somewhat different values for the limiting conductances and ionization constants. In this communication the new computation will be given, and it will be shown that the constants so derived result in equations which hold to higher concentrations than had been formerly reported.
THEORETICAL
The equations used in the computations of the conductance data are the following: 4 A modified form of the Onsager equation for weak electrolytes,
the law of mass action,
1 Shedlovsky, T., and Uhlig, H. H., J. Gen. Physiol., 1933 -34, 17, 549. Fuoss, R. M., and Kraus, C. A., J. Am. Chem. Soc., 1933 , 55, 476. 3 Fuoss, R. M., Y. Am. Chem. Soc., 1935 , fi7, 488. 4 Shedlovsky, T., J. Franklin Inst., 1938 287
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In these equations, A is the equivalent conductance at the concentration, C; A0 is the corresponding value at C = 0; 0 is the degree of ionization; 7 is the mean ionic activity coefficient; K is the ionization constant, and ~z and B are theoretical constants of the Onsager conductance equation, which are 2.93 and 19.36 respectively for water-saturated guaiacol at 25 °. Combining equations (1), (3), and (4) there results
Ao which, with equation (2), yields
The activity coefficient, 7, is given by the Debye-Hiickel equation
in which the constant a has the value 6.52 for water-saturated guaiacol at 25 °. 1 When a suitable value of A0 is chosen, a plot of ~ vs. CAF7 ~ should from 1 equation (6') be linear, extrapolating to A0" The corresponding value of K is obtained from the slope, (~).
RESImTS AND DISCUSSION
The results of the new computations are listed in Tables I, II, and III. I am greatly indebted to Dr. W. J. V. Osterhout for new measurements on the conductance of sodium guiacolate extending to higher concentrations than we had measured. They are listed in Table nI . The corresponding plots of 1 vs. CAF72 are shown in Fig. 1 .
It will be noted that the points at higher concentrations exhibit considerable curvature from the straight line. This is probably due to failure of the "linfitLug law" for activity coefficients, equation (7), at these values. However, (7), we use the Debye-Hiickel "first approximation" 
ConcentDa~ion;
FIG. 3. Dependence of activity coefficient and of degree of ionization on concentration.
AngstrOm units. The value of b = 6.1 was used in the computations for preparing the plot in Fig. 2 . This corresponds to a reasonable value of the mean ionic diameter of about 8/k. Here it should be stated that the factor 1 in the activity coefficient equation tends to take into account ionion interactions which are also involved in the mass action formulation, as has been pointed out by Fuoss. 2 It is, however, largely an empirical term, and its inclusion in the computations makes it possible to extend the validity of equation (6') to higher concentrations. The values we formerly published 1 for the constants of sodium and potassium gnalacolates in water-saturated gnaiacol at 25 ° and the recomputed values are given in Table IV. The discrepancy in K which appears to be large is mostly illusory, however, since the product of K and A~ is the significant term in the equations, and this product has been altered but little.
It may appear disturbing to contemplate the new values for K in connection with partition coefficient data on these salts, distributed between water and gnaiacol, which we had previously reported. 5 However, here again, the important quantity is S~o/K, in which So is the limiting partition coefficient. Here, the new value of So for potassium guaiacolate is So = 0.0127 instead of 0.0153, and for sodium gnalacolate So = 0.00713 instead of 0.00855. The agreement between the observed and calculated values of the salt concentrations in the non-aqueous phase (Shedlovsky and Uhlig, Tables I and II ~) is, ff anything, improved.
It may be of interest to show how marked is the dependence of the degree of ionization, O, and of the activity coefficient, ~,, on concentration, C, for these salts, which are weak electrolytes in guaiacol, although they are strong electrolytes in water. Plots of 0 vs. C and of ~, vs. C are shown in Fig. 3 for sodium gnaiacolate.
I wish to express my thanks to Dr. W. J. V. Osterhout for making his measurements on sodium guaiacolate available to me, and for stimulating discussion.
SUMM~kR¥
The data of the author and Uhlig, and new data, on the conductivity of sodium and of potassium gnalacolates in gnaiacol at 25 ° have been computed with an improved conductance equation which is valid to somewhat higher concentrations than the equations formerly used.
The new constants are, A0 = 9.0, K = 2.8 X 10 -5 for sodium guaiacolate and Ao = 9.5, K = 3.4 X 10 -5 for potassium gnalacolate.
